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Abstract: The transparency nature of Open Data is beneficial for citizens to 
evaluate government work performance. In Indonesia, each government bodies 
or ministry have their own standard operation procedure on data treatment 
resulting in incoherent information between agent and likely to miss valuable 
insight. Therefore, our motivation is to show the advantage of Open Data 
movement to support unified government decision making. We use dataset from 
data.go.id which publish official data from each government bodies.  The idea is 
by using those official but limited data, we can find important pattern. The case 
study is on Human Development Index value prediction and its clustered nature. 
We explore the data pattern using two important data analytics methods 
classification and clustering procedure. Data analytics is the collection of 
activities to reveal unknown data pattern. Specifically, we use Artificial Neural 
Network classification and K-means clustering. The classification objective is to 
categorize different level of Human Development Index of cities or region in 
Indonesia based on Gross Domestic Product, Number of Population in Poverty, 
Number of Internet User, Number of Labors and Number of Population 
indicators data. We determined which city belongs to four categories of Human 
Development stated by UNDP standard. The clustering objective is to find the 
group characteristics between Human Development Index and Gross Domestic 
Product.  
Keywords: Human Development Index; Open Data; Classification; Clustering; 
Artificial Neural Network; K-Means.   
 
1. Introduction  
Open data, especially open government data, is a tremendous resource that is yet fully 
utilized in many countries. Open data have many advantages both for citizens or 
government itself, for example the citizens could be more aware about what their 
government work performances or the government services could be significantly 
improved as operational data becomes available to improve business processes and 
shorten delivery times. Inconsistency in policy and utilization of data storage in Indonesia 
detain development synergy by government. According to the agenda of the Millennium 
Development Goals (MDGs) by the United Nations Development Program (UNDP) on 
the goal to 2017 'Strengthen the means of implementation and revitalize the global 
partnership for sustainable development' points to 2018 stated that in 2020, all developing 
countries are expected to increase significantly the availability of high-quality, timely and 
reliable data (United Nations, 2016). In Indonesia case, each government bodies have 
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their own standard operation procedure on data collecting, that makes incompatibility 
data about a particular case. For example, in the case of Indonesian food reliability 
strategy, we need high quality, reliable, accurate, and timely manner data that can 
describe and predict the when the food shortage will happen, what area need to be 
strengthened of, what strategy to keep the balance of food availability, and other issues 
(Tempo, 2016). This is corroborated by the statement of the President of the Republic of 
Indonesia and Coordinating Minister for the Economy (CNN Indonesia, 2016).  This 
condition led policies by government to missteps. The unity of the data can be done if the 
quality of the data from each government bodies is adequate by applying the regulations 
to fix the infrastructure data management and public information services of government, 
yet this still not optimized by government (Kebebasan Informasi, 2016). 
Human Development Index (HDI) is a to measure and evaluate Indonesia government 
policy (Biro Pusat Statistik, 2016). According to the UNDP, human development is 
defined as expansion option for citizen to have choices. It means as the efforts towards 
"expansion options" as well as the extent achieved from these efforts. At the same time 
the human development is as the formation of human capabilities through improved level 
health, knowledge, and skills; as well as utilization ability/skills. The concept of 
development over much broader sense than the concept of economic development that 
emphasizes the growth (including economic growth), basic needs, community welfare, or 
human resource development (Alkire, 2010). 
Data Analytics is collection of methods to measure human characteristic or behavior 
based on available data or the digital trace left in the internet (Liu, 2009). There are many 
method to finding human behavioral pattern, one of them is data mining. Data mining 
provide many model to fit the data pattern such as regression, classification, association, 
outlier detection, time series, clustering, and many other models. However, since the 
nature of Indonesia Open Data is limited, in this case is incomplete data, then we can 
only explore on limited models, which are classification and clustering. 
In this paper, we show how we can predict HDI value and finding pattern of HDI 
grouping pattern with Gross Domestic Product (GDP). We use the best and suitable 
classification and clustering technique to the Open Data limited format. The techniques 
are Artificial Neural Network (ANN) classification and K-Means clustering. ANN is used 
because the ability to find all the possibilities for relations between all variables or 
indicators measured. K-means is used because of its simplicity and effectiveness to find 
clusters in data. 
 
2. Theoretical Background and Data Characteristic 
Data mining is the exploratory process and analysis from large quantities of data. Data 
source can come from database, data warehouse, web, other information repository, and 
data streaming (Han et al, 2012). Two data mining model used in this paper are 
classification and clustering model. Classification model is grouping the data based on 
historical behavior of the previous data. The observed variables are labeled to support the 
automation classification process (Tan et al, 2014). Clustering models refers to data 
grouping process into classes of similar data. The similarity procedure done by 
unsupervised fashion, there are methods such as distance to measure the similarity 
automatically (Larose, 2015).  
Artificial Neural Network (ANN) is a classification technique that imitate the way of 
human nervous system working. They use for a wide variety of task, from relatively 
simple classification problems to speech recognition and computer vision (Kriesel, 2005). 
K-means clustering algorithm is a simple and effective algorithm for finding cluster in 
data. K-means split data into k cluster that have been predetermined in advance (Larose, 
2015). 
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We use Open Data that provide free datasets about many variables measured in 
connection with Indonesia development. The datasets are available to download in One 
Data Indonesia project on the www.data.go.id website. One Data Indonesia is an 
Indonesian Government project to make centralized and open website that contains data 
from all ministry departments in Indonesia as a part of government commitment on Open 
Government Partnership. At this moment One Data Indonesia is still a pilot project, 
Indonesia Government targeting the website are fully ready by 2018. Preview of the data 
can be seen in Figure 1. Here we can see that the data is incomplete or missing for certain 
measurement indicators, and for some time stamp measurement (yearly). Because of this 
obstacle, we use only the complete data for model construction shown in Table 1. 
 
 
 
Figure. 1.  Open Data datasets preview 
 
Table. 1.  The indicator used for classification and clustering model constructions 
 
Variable 
Years 
2010 2011 2012 
Human Development 
Index 
√  √ 
Gross Domestic Product √  √ 
Number of Population in 
Poverty 
√   
Number of Internet 
Users 
√   
Number of Labors √   
Number of Population √   
 
 
For classification model, we use Human Development Index (HDI), Gross Domestic 
Product (GDP), Number of Population in Poverty (NPP), Number of Internet Users 
(NIU), Number of Labors (NL), Number of Population (NP). These indicators have 
complete data only in 2010, the reason is because the census to collect some indicator 
data conducted every 10 years. Meanwhile for the clustering model, we use HDI and 
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GDP. The objective is finding new characteristics whether there are places with high HDI 
even though they have low GDP or the other way around. The clustering model is useful 
to uncover hidden pattern behind the data.  
We use 2012 data for clustering model, because the factor completeness and novelty of 
published data comparing to 2010 data. For the information, indicator NPP, NIU, NL, NP 
are constructor of HDI indicator. NIU or Number of Internet Users reflect whether a 
country considered as a developing or a developed country (Pratama and Al-Shaik, 
2012). The proper use of Internet usage has positive correlation with HDI (Ssewanyana, 
2011). NP and NL affected the NPP (Tambunan, 2011) (Hardini, 2011) (Mirza, 2012). 
 
 
3. Model Construction and Result 
 
In this section, we show the workflow to construct Classification model based on ANN 
and Clustering model based on K-means in Figure 3. Comparing to other famous 
classification based model such as Decision Tree, K-nearest neighborhood, Naïve Bayes, 
and others, ANN is chosen because the nature of the data and dynamic indicators 
proportion to predict HDI value.  
After we collect the data, both of models need to do preprocessing data. For 
Classification, we get the best ANN model by iterate for 10 times for each the numbers of 
neurons in hidden layer with variation of 10 neurons, 13 neurons, 16 neurons, and 20 
neurons to get the best model with the lowest mean error, which will be the best 
classification model.  We perform classification to predict which city that fall into 4 
categories of HDI. According to UNDP (Human Development Report, 2010), they are 
Low HDI, Medium HDI, High HDI, Very High HDI. We predict HDI class using 5 other 
data as the predictors/inputs using the best ANN Classification model. The final stage, we 
perform prediction to measure the model performance. The ANN visualization can be 
seen in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Research Process Flowchart 
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Figure 4. The result of Artificial Neural Network 
 
 
 
Our ANN classification model construction result is the lowest mean error is 7.6596, 
which coming from the highest number of neurons in the experiment, which is 20 
neurons. The mean error for 10 neurons, 13 neurons, and 16 neurons models are 
10.53145, 12.12073, 8.380923 respectively.  
Clustering model use HDI and GDP to find interesting clustering pattern between both 
indicators. We do lot of preprocessing step in this step, which are data noise removal, and 
transform into appropriate data format. The final data consists of 495 cities in Indonesia. 
K-means clustering calculations HDI and GDP begins by determining the number of k 
cluster. In this study, we use k =4 based on HDO and GDI Indonesia cities in 2012. 
Looking at Figure 5. Cluster 3 has average HDI value of 72.39, which belong into the 
High HDI category. Cluster 1 has average HDI value of 52.30, which belong to Low HDI 
category. Cluster 4 has average HDI value of 76.82, which belong to High HDI category. 
At last, cluster 2 has average HDI value of 67.80, which belong to Medium HDI 
category. The HDI range value is distinctively separated between clusters, while in some 
GDP range value is overlap between clusters, especially when GDP value is below 40. 
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Figure 5. The Result of K-Means clustering model of HDI and GDP data in 2012. C1 is 
cluster 1, C2 is cluster 2, C3 is cluster 3, and C4 is cluster 4. 
 
 
4. Model Evaluation, Analysis, and Conclusion 
 
To evaluate the accuracy of classification model we use confusion matrix, which 
basically a matrix to describe the performance of classifier.  The confusion matrix can be 
seen in Figure 5.  The result is from 99 data, we predicted 90 data is correctly predicted 
and 9 misclassification data.  The ANN classification model with 5 inputs, 20 neurons, 
and 4 outputs configuration or (5:20:4) have 9.09% prediction error. For the K-means 
clustering model evaluation based on 4 clusters construction, we are able to predict all 
new data into the right cluster. In short, we have 100% accuracy for clustering model. 
 
 
 High Human 
Development 
Medium Human 
Development 
Low Human 
Development 
High Human 
Development 
 
88 
 
1 
 
0 
Medium Human 
Development 
 
7 
 
2 
 
0 
Low Human 
Development 
 
1 
 
0 
  
1 
 
Figure 5. The confusion matrix to measure the performance of ANN classification model 
 
For the analysis, Classification models able to classify the HDI status of any Indonesia 
city with high accuracy based on 5 indicators: GDP, NPP, NIU, NL, and NP. In practical 
usage, we can learn HDI class from the value of 5 indicators. In some cases, we can 
predict future HDI value in real time based on today indicators value.  Clustering models 
able to separate different cluster characteristics based on HDI and GDP indicators. In 
Figure 5. show the different characteristic of each cluster.  By this visualization, we know 
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exact the condition of each city by their HDI and GDP value. For example, cities in 
cluster 3 and 4 have High HDI value that means they good value of health aspect and life 
expectancy, education aspect, and income aspect. In those clusters, most cities have low 
level of GDP, only handful of city have high level of GDP. This shows that HDI not only 
determined by GDP value, but mostly because of the regional government efficiency to 
make high HDI value happen.  
The conclusion is that by having a good and systematical effort to support Open Data 
movement to collect rigorous data, then citizen and government can evaluate the 
government program or policy to boost any government project to increase citizen 
welfare. From the HDI case study, we learn that we are able to make such predictions 
even with the condition of limited data. The possibility of having many models is 
unlimited with the availability of complete data supported by Open Data movement. We 
can perform deeper, complex analysis, and verification-examination by different model 
available. In the end, government will have unified voice based on data analytical process 
in making policy or program.  
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